Objective: Isoniazid (INH) is metabolized by N-acetyl transferase-2 into Background: Over recent years, an increase in the use of pharmaceutical products has been observed. The lack of clear guidelines in India for the patients regarding the safe disposal of unwanted, unused, expired medicines are increasing the risk of accidental poisoning and environmental hazards. Therefore, this study was conducted to investigate the safe storage and disposal of unused and expired medicine by the public among rural and urban Indian population. Methods: This was an observational, prospective cross-sectional survey conducted for one year period from December 2015 to November 2016 and involved a random sample of households. A self-administrated questionnaire was administered to the study participant considering certain inclusion and exclusion criteria. Results: A total of 1000 subjects agreed to participate and responded to the questionnaire. Most of respondents (58.3%) have unwanted or unused medicines, additionally, the expired medicines were noted to be 29.3%. Furthermore, the major reason for having unwanted or unused and expired medicines at home was 39.2% expecting its use in future, whereas, the least reason was a change in prescription (5.9%). Most of respondents (57.9%) agreed that pharmacists provided the information regarding proper storage and safe disposal of medicines. The most common method for disposal of household medicines was disposal in the trash (78.6%). 4% of the participants return unwanted or unused and expired medicines back to the pharmacy. Conclusion: Our study concluded that most of the respondents dispose of medicines unsafely. On the other hand, an appropriate medication disposal greatly impacted by patient education. Therefore, healthcare providers particularly pharmacists are literally better equipped to educate the public and create adequate awareness for proper storage and safe disposal of unwanted or unused and expired medicine. This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
INTRODUCTION
Medicines play a vital role in the diagnosis, prevention and treatment of many diseases or medical conditions. 1 It has been documented that more than half of all medications are inappropriately prescribed, dispensed globally and only 50% of patients take their medication rationale. [2] [3] Medication adherence is even lower in developing countries. 4 A study called national Survey on Drug Use and Health (NSDUH) found that over 70% of people who abused prescription pain relievers got them from friends or relatives; while approximately 5% of the medicines got them from drug dealers. 5 Ultimately, unwanted or unused and expired medicines are piling up in homes and ending up in landfills, sewers, streams and water supplies. Prescription drugs accumulate in households often because of patient non-adherence, improvement in treated conditions and medication discontinuation due to changes in dose, drug expiration and patient deaths. However, the self-discontinuation by people was recorded the main reason for increasing the volume of unwanted or unused and expired medicines. 6 The home medicines cabinets are a source that contributes to prescription drug abuse and drug overdose epidemic. [7] [8] The previous studies revealed that the majority of the population dispose of unwanted or unused and expired medicines in toilets or sink. Consequently, it can lead to a direct impact on the public safety and the environment hazard. [9] [10] [11] Nevertheless, in research carried out by the American Association of Poison Control Centers' (AAPCC) National Poison Data System (NPDS) in 2010 stated that 30% of the overdose and death were due to accidental ingestion of preparation or over-the-counter medications fatality. 12 Therefore, this study was conducted to investigate the safe storage and disposal of unused and expired medicine by the public among rural and urban Indian population.
METHODS
It is a descriptive cross-sectional survey used a pretested self-administered structured questionnaire to collect data from the public of rural and urban areas in Nilgiris district, Tamilnadu, India. The survey questionnaire was validated by conducting a pilot study on 80 randomly selected participants from rural and urban areas to assess the quality of the questionnaire. Upon the result of the pilot study, the questions were modified to ensure the understanding and simplicity. Furthermore, the relevancy of the questionnaire contents was verified. The survey questionnaire consisted with 27 questions was divided into four sections include:
Storage and Safe Disposal of Unwanted/Unused and Expired Medicines: A Descriptive Cross-Sectional Survey among Indian Rural Population among rural and urban Indian population. Methods: This was an observational, prospective cross-sectional survey conducted for one year period from December 2015 to November 2016 and involved a random sample of households. A self-administrated questionnaire was administered to the study participant considering certain inclusion and exclusion criteria. Results: A total of 1000 subjects agreed to participate and responded to the questionnaire. Most of respondents (58.3%) have unwanted or unused medicines, additionally, the expired medicines were noted to be 29.3%. Furthermore, the major reason for having unwanted or unused and expired medicines at home was 39.2% expecting its use in future, whereas, the least reason was a change in prescription (5.9%). Most of respondents (57.9%) agreed that pharmacists provided the information regarding proper storage and safe disposal of medicines. The most common method for disposal of household medicines was disposal in the trash (78.6%). 4% of the participants return unwanted or unused and expired medicines back to the pharmacy. Conclusion: Our study concluded that most of the respondents dispose of medicines unsafely. On the other hand, an appropriate medication disposal greatly impacted by patient education. Therefore, healthcare providers particularly pharmacists are literally better equipped to educate the public and create adequate awareness for proper storage and safe disposal of unwanted or unused and expired medicine.
Demographic
It represents the demographic details of the respondents' like age, gender, residence area, educational level and occupation.
Pattern of storage
It determined the pattern of storing the medicines in the home like the kitchen, bedroom, fridge, shelf, boxes, cupboard, depends on the label.
Reasons to store
It investigated the reasons of keeping excessive unwanted or unused and expired medicines in the home like changes in the prescription, medicine expired, self-discontinuation, expecting future need and medication didn't suit.
Approach to dispose
It assessed how the participant often chose approach to dispose the unwanted or unused and expired medicines like trash, return to pharmacy, disposal it in a river, toilet or sink, use it as a plant fertilizer, give it to friends, bury the medicines and disposal the medicine in a biomedical waste container. Earlier the study was approved by the Institutional Ethical Committee, JSS College of Pharmacy, Udhagamandalam (JSS/DPP/IRB/004/2015-16 Date: 05/11/2015). Nevertheless, an oral informed consent was obtained from all the subjects' before getting their responses. The inclusion criteria involved age of 18 years and less than 85 years with an exposure to medicine usage. Participants who are unwilling to respond to the questionnaire, didn't understand the questions, were excluded. An Online sample size calculator (SurveyMonkey) and stratified sampling technique were used to calculate the sample sizes in the study. 13 The data collected was analyzed using SPSS for Windows, version 21.0, Armonk, NY: IBM Corp and the chi-square test were used to find out the differences.
RESULTS
A total of 1000 participants completed the questionnaire (83% response rate) during one year study period from December 2015 to November 2016. Among them, 509 were females (50.9%) and 491 were males (49.1%). The majority of the respondents were in between the age group of 31-50 years (44.8%). Overall 59.9% of the respondents were employed. Among all the participants 597 (59.7%) were from the rural residential area, whereas, 403 (40.3%) were from urban area ( Table 1) . The majority of the respondents (57.1%) purchased the medicines through the pharmacy. Surprisingly, 58.3% of the respondents have unwanted or unused and expired medicines at home. Furthermore, the respondents stated that the major reason for having unwanted or unused and expired medicines at home was (39.2%) expecting its use in future, followed by (22.8%), (20.3%) expiration of medicines and self-discontinuation, whereas, the least reason was a change in prescription (5.9%). Predominantly, most of the respondents read the storage directions on the label (73.1 %). Consequently, 64% of the respondents claimed that they store the medicines as per the storage condition specified in the label. Nonetheless, 88.8% of the respondents check the expiry date before taking and during storage of medicines (Table 2) . Across all the study areas the statistical result showed that the most common method of disposal of unwanted or unused and expired medicines adopted by the respondents were by throwing them into trash (78.6%), followed by discarding, burning (6.1%), disposal in toilet or sink (3.3%), used as fertilizers for plants (1.6%) and throwing it in rivers (0.4%). Whereas, 4% of the participant return unwanted or unused and expired medicines to the pharmacy and 0.4% of them treating it as bio-medical waste (Figure 1) . A few 0.8% and 0.6% of the respondents stated that they had accidental poisoning events occurred due to improper storage and unsafe disposal of medicines respectively. However, it is very interesting that 57.9% respondents agreed that pharmacists provided the information regarding proper storage and safe disposal of medicines. Positively, 57.9% of the respondents aware of improper storage unsafe disposal of medicines harm human health and the environment. In this study, we examined the association for all the parameters used in the questionnaire by using chi-square test between the residential area of the participants mainly urban and rural population and calculated the odds ratio between urban and rural population. There were significant associations between residential area of the participants and whether or not the participants have unwanted or unused and expired medicines at home; stores and check expiry date as per the storage directions in the label (Table 3) .
DISCUSSION
The present study examined the storage and safe disposal of unwanted or unused and expired medicines by the general public in the Nilgiris district. Accordingly, various reasons were found for storing of unwanted or unused and expired medicines at home such as self-discontinuation due to side effects, expecting future need and changes in prescription were founded to be the most. Many cases were reported around the world, due to accidental exposure to unwanted or unused and expired medicine and its unsafe storage and disposal. Ultimately, it makes a health and safety risk in public health partially children. 12 The accumulations of unwanted or unused and expired medicines are the result of non-adherence to the recommendations. In our study, the unwanted or unused and expired medicines retention were comparably high than expired medicines at home particularly in participant from rural than urban area. Among the study respondents, many were not aware of the consequences of unsafe disposal of medicines,\ and few of them were using the left over or expired medicines for gardening, burning and throwing in a river. However, most of the respondents use trash as the common method for disposal of medications. Similar study reports showed that 54% of the patients stored the drugs, 52% disposed in the trash and 35% flushing in toilets. [14] [15] [16] The consequence of such behaviors are the presence of pharmaceutical products in groundwater, rivers and even in drinking water, which may cause huge environmental hazards.
Unfortunately, we found that there were cases of accidental poisoning events occurred due to improper storage and unsafe disposal of medicines. Predominantly, in this study, we found that there is a role of patient education on the proper disposal of unwanted or unused and expired medications. Moreover, instructions provided by pharmacist can help the people for storage and disposal of the medicines properly, nevertheless, check the expiry date during purchase and storage. Therefore, medicine take-back program is a good approach to safely dispose of unwanted or unused and expired medicines from home. However, pre-counseling by a health care provider on how to properly store, safely dispose of medicines was associated with the more recent visit to the pharmacy. Consequently, it resulted in high probation of returning of unwanted or unused and expired medicines to the pharmacy.
CONCLUSION
Our study concluded that most of the respondents dispose of medicines unsafely. Therefore, healthcare providers particularly pharmacists are literally better equipped to educate the public and create adequate awareness for proper storage and safe disposal of unwanted or unused and expired medicine. Moreover finding approaches for implementing laws on wastage destruction of the medicines is predominantly demanded.
Limitation
The survey was conducted only in selected places of The Nilgiris District. Wider survey reaching remote places may reveal further valuable information.
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Figure 1:
The pattern of disposing of unwanted or unused and expired medicines by the study participants.
